Heterotopic pregnancy is a combination of an intrauterine pregnancy and an ectopic pregnancy. This is a rare event but has increased in incidence as in vitro fertilization becomes more common. This type of pregnancy is challenging to image and diagnose with sonography. This case reports a heterotopic pregnancy involving a woman in her late 20s who presented to the emergency room with acute abdominal pain, vomiting, and decreased blood pressure. The ectopic pregnancy was not visualized on an earlier dating scan. This case study discusses the etiology, diagnosis, sonographic appearance, and treatment of heterotopic pregnancy.
Heterotopic pregnancy consists of an intra-and extrauterine pregnancy. This type of pregnancy is high risk and may lead to maternal death. It is essential for an early and fast diagnosis. Sonography is used in the diagnosis and often in the treatment for heterotopic pregnancy.
Case Report
A woman in her late 20s presented for an early obstetric sonogram due to vaginal spotting. A single live intrauterine pregnancy with a positive fetal heartbeat was seen. Measurements were consistent with a seven-week, oneday fetus (Figure 1) . A small subchorionic hemorrhage was identified. Both ovaries and adnexa appeared unremarkable. The patient presented to the emergency room eight days later with a sudden onset of abdominal pain, vomiting, and decreasing blood pressure. A repeat sonogram was performed revealing a single viable intrauterine pregnancy with a posterioinferior subchorionic hemorrhage. In the right adnexal region, there was an illdefined heterogeneous mass with some internal blood flow seen with color Doppler (Figure 2 ). Free intraperitoneal fluid was also identified. Differential diagnosis included a ruptured ectopic pregnancy or appendicitis. Laparoscopic surgery was performed. The left fallopian tube and ovary were normal. The right fallopian tube was found to be enlarged in the region of the isthmus. It appeared to have ruptured and was bleeding. The right fallopian tube was therefore removed from the cornua to the ovary. The fallopian tube was sent to the lab, which confirmed the fallopian tube contained fibrin and chorionic villi consistent with ectopic pregnancy. It should be noted that this patient was not on any fertility treatment or ovulation induction. A follow-up sonogram was done three days after surgery to confirm a viable intrauterine pregnancy. This early obstetric scan revealed a single viable intrauterine pregnancy with a positive fetal heartbeat as well as the previously visualized subchorionic hemorrhage. A complex cystic mass within the posterior cul-de-sac representing a postoperative hematoma was also documented. The pregnancy continued without complications, and a healthy baby was born seven months later ( Figure 3 ).
Discussion
Heterotopic pregnancy (HP) consists of an intrauterine as well as an extrauterine pregnancy. This was first reported by Duverney as an autopsy finding in 1708. 1 An extrauterine pregnancy is known as an ectopic pregnancy and involves implantation of a blastocyst in a location outside of the uterine endometrium. Ectopic pregnancy is the fourth leading cause of maternal death in the United Kingdom, and for this reason, heterotopic pregnancy is considered a medical emergency. Delayed diagnosis can be fatal. 1, 2 The most common location for ectopic pregnancies is the fallopian tube, which makes up for 93.9% of all ectopic pregnancies. Ovarian ectopic pregnancies are the second most common location and account for about 6% of all ectopics. Other locations include caesarean scar and abdominal ectopics. 3 Abdominal ectopic pregnancy involves implantation within the abdominal cavity and accounts for 1.4% of ectopic pregnancies. This type of ectopic, however, accounts for 2.7% of heterotopic pregnancies. 4 As previously mentioned, HP consists of a pregnancy within the endometrium of the uterus and an ectopic pregnancy, which may occur in many locations. There is no known cause for spontaneous HP. Researchers hypothesize that spontaneous heterotopic pregnancy occurs in the presence of intratubal adhesions that may block or delay the expulsion of the fertilized egg by the fallopian tube. This leads to tubal implantation. 5 This type of pregnancy occurs spontaneously in 1 in 30,000 pregnancies. 6 Studies show that the occurrence of HP has risen with the increase of fertility treatments. These treatments include ovulation induction therapies such as clomiphene citrate and in vitro fertilization (IVF). 3 Clomiphene citrate is the most common infertility treatment and therefore poses an increased risk of HP to these patients. 4 The incidence of HP occurring from IVF treatment is directly related to the number of transferred embryos during IVF. Heterotopic pregnancy also increases in incidence when embryos are implanted closer to the fundus of the uterus rather than midcavity. 3, 5 Therefore, HP incidence occurring after IVF can be decreased by reducing the number of embryos transferred during implantation and controlling the placement of the embryos within the uterus. 7 Patients who are at high risk for heterotopic pregnancy are women with a history of tubal damage such as previous ectopic, pelvic inflammatory disease, or tubal surgery. These abnormalities lead to the development of scar tissue and adhesions, which subsequently cause tubal pregnancy implantation. 6, 7 Women taking clomiphene citrate for multifollicular development have an increased rate of twinning, which can increase the risk of heterotopic cases to 1 in 900. 4 IVF treatment patients are high risk, especially if five or more embryos are transferred during implantation. 1 Low-risk patients include women with none of the above-mentioned risk factors but have severe abdominal and pelvic pain as well as a positive pregnancy test. 6 Most heterotopic pregnancies present in the first trimester. Studies show there are four clinical signs of HP: severe abdominal pain, peritoneal irritation, adnexal mass, and an enlarged uterus. 1 Vaginal bleeding may occur in 30% of HP. This may occur due to chorionic separation or subchorionic seepage of blood from a tubal pregnancy. 7 If ectopic rupture occurs, the patient will present with hypovolemic shock. 8 A fast diagnosis is necessary for patients with HP. An early diagnosis before extrauterine rupture allows for more conservative treatment and management of both pregnancies. 2 Sonography is the modality of choice for identifying a normal or abnormal pregnancy in the first trimester. 9 HP is a difficult Journal of Diagnostic Medical Sonography 27 (4) sonographic diagnosis due to the false assurance of the intrauterine pregnancy. One diagnostic differential for an HP is appendicitis. Another differential is an intrauterine pregnancy with a corresponding corpus luteum cyst, which may be mistaken for an extrauterine pregnancy. 6 Endovaginal (EV) sonography is more accurate than transabdominal sonography for the diagnosis, with a detection rate of 41% to 84%. The EV rate of detection with a mean sac diameter ectopic of 8 weeks is 54%. 6 The sonographic appearances of an ectopic pregnancy may include an inhomogeneous mass within the adnexa, an empty ectopic gestational sac with a hyperechoic ring, and a gestational sac with a yolk sac and fetal pole. 10 This appearance may or may not have visible cardiac activity. A classic sonographic appearance of a ruptured ectopic includes increased amounts of free fluid within Morison's pouch, the pouch of Douglas, and the splenorenal space, and an adnexal mass may be present (Figures 2 and 4 ). 11 Early obstetric sonograms only visualize pregnancies after approximately four and a half weeks menstrual age. If sonography does not show an intra-or extrauterine pregnancy but the patient has increased BhCG levels, then serial sonograms and blood tests should be performed to increase the likelihood of early diagnosis and decrease the likelihood of rupture. BhCG levels cannot be used alone as a diagnostic tool due to the presence of the normal intrauterine pregnancy. 2 Although sonography has a 41% to 84% detection rate, heterotopic pregnancy can only be definitively diagnosed by laparoscopy or larparotomy. 6 The standard treatment for a ruptured tubal pregnancy is laparoscopy or laparotomy, leading most commonly to salpingectomy. 1, 4 This type of treatment is used most often for a ruptured extrauterine pregnancy involved in a heterotopic pregnancy. A variety of treatments for a known live extrauterine pregnancy do not involve surgery.
One treatment involves sonography-guided ablation of the ectopic pregnancy. 9 Another treatment involves the injection of potassium chloride (KCl) into an adnexal mass by EV guidance. After the KCl injection, a needle is used to aspirate any contents of an extrauterine gestational sac. 5 Patients with KCl treatment should be monitored for any signs of a ruptured ectopic and followed up with serial sonograms. 4 A similar treatment is the injection of methotrexate (MTX). This injection has a success rate of 94% and can be given in single or multiple doses. 12 All types of treatment have risks to the intrauterine pregnancy, such as miscarriage or congenital abnormalities. 5 All treatments require immediate follow-up sonography of the intrauterine pregnancy to ensure viability.
Conclusion
Heterotopic pregnancy is a rare event in which there is both an intra-and extrauterine pregnancy. The risks for this pregnancy greatly increase with IVF and clomiphene citrate treatment. There is no known cause, but it is thought to spontaneously occur due to fallopian tube damage. The only definite diagnosis is through surgical laparoscopy or laparotomy, although sonography has a 41% to 84% accuracy rate. Sonography is used effectively for some conservative treatments of intact extrauterine pregnancy. A ruptured ectopic pregnancy must be surgically removed. Heterotopic pregnancy can be life threatening for the mother and must be diagnosed and treated early.
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